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I. Basis of the report 

and ire Z anr^xld to this report since they do not contain amendments (Rules 70. 16 and 70.17)). 



Description, Pages 

1_2i as originally filed 



22 

Claims, Numbers 
1-17 



received on 16.04.2004 with letter of 16.04.2004 
received on 08.06.2004 with letter of 03.06.2004 



Drawings, Sheets 

1/22-2252 as originally filed 



„ ^ ♦„ * a lannuane all the elements marked above were available or furnished to this Authority in the 

2 - Kuag 9 e!n SK *X3£^£^™ -less otherwise indicated under this tern. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 andfor 55.3). 

With r Mara to anv nucleotide and/br amino acid sequence disclosed in the international application, the 
3 ' 25^^ was <* med out on the basis ° f the seqU6nCe " St ' ng: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5. □ This report has been established as tf (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-17 

No: Claims 

Inventive step (IS) Yes: Claims 1-17 

No: Claims 

Industrial applicability (I A) Yes: Claims 1-17 

No: Claims 



2. Citations and explanations 
see separate sheet 
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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Reference is made to the following document: 

D1: US-A-5 991 171 (CHENG KIM TUNG) 23 November 1999 (1999-1 1-23) 

The present international patent application relates to an apparatus and a method for 
providing a control signal for controlling a synchronous rectifier in a power converter 
supplying power to an electric device. 

Novelty 

The document D1 , which is considered the closest prior art for the present application, 
discloses 

A power converter for supplying an output power to a load, comprising: 

- a magnetic storage element (105); 

- a switch (104) on a primary side of the magnetic storage element; 

- a synchronous rectifier (110) (see column 3, line 45-46) on a secondary side of the 
magnetic storage element having a switching input, a switching output, and a control input 
for enabling or disabling said synchronous rectifier from conducting current from said 
switching input to said switching output; 

- a network (NS, 1 10, 1 12, 1 14) wherein said switching input, said switching output, and 
the load are connected together in a circuit. 

- a bias winding (NG) in said circuit for producing a bias voltage. 
Therefore claim 1 is new and fulfils the requirements of Article 33(2) PCT. 
Inventive step 

The problem to be solved by the present invention may be regarded as: 
to eliminate the extra current sensor of D1 . 
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The solution to this problem proposed in claim 1 of the present application is given by the 
following features: 

1) the bias voltage is representative of the output power 

2) a control circuit for (a) determining the rate of change of said bias voltage, (b) 
characterizing said rate of change, and © controlling said control input as a result of the 
characterization (b). 

Even if the man skilled in art would recognise this well-known problem of avoiding the use 
of an extra component such as the current sensor to detect the load condition he would 
not be able to apply to the power converter of D1 both of the two steps: 

1) modify the transformer of D1 for measuring the output voltage via the bias winding of 
D1 and 

2) calculate the rate of change of this bias voltage. 

Therefore the man skilled in art would not arrive to the subject-matter of claim 1 without 
using an inventive activity. 

Thus claim 1 is also inventive and fulfils the requirements of Article 33(3) PCT. 



Industrial applicability 

As already mentioned the power converter of claim 1 finds application as power supply for 
electric devices, therefore the industrial applicability of claim 1 is beyond any doubts. 

Therefore independent claim 1 meets the requirements of Article 33(4) PCT. 

The same reasoning applies mutatis mutandis to independent method claim 15 which meet 
thus the requirements of PCT with respect to novelty, inventive step and industrial 
applicability (Article 33(2), 33(3), 33(4)). 

Since remaining claims are dependent on apparatus claim 1 or method claim 15, they also 
meet the requirements of the PCT with respect to novelty and inventive step. 
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replacement sheet 22 
The key waveforms of logic diagram of Figure 12C is presented in Figure 12D. 
On line 500 is presented the input signal A 514, on line 502 is presented the signal after 
the delay cell 454. The output signal 518 of the gate 458 is connected to the reset input 
of 462. The oulpul signal 520 of the gale 456 is enabling the comparator 464 during the 
time interval 6 416. ir the output or 464 is high during 416 then Q output of 462 goes 
high and Vc(SR2) goes high as well. In the event wherein the output of 464 is not high 
during 416, then the output Q of 462 is maintained low and the Vc(SR2) skips the 

rising cdgo during this cycle. 

Figure 9a shows a known switch-mode power converter in a half-bridge 
topology. The control signals Vc (SRI) and Vc (SR2) for the synchronous rectifiers 
SRI and SR2 are determined by the control signals for the primary switches Vc (SI) 
and Vc (S2). The known power converter requires a current sensor shown on the line 
to the Load Ro. A comparator compares the sensed in current to a reference current 
and enables or disables the control signals based on this comparison. 

Figure 9b shows a switch-mode power converter in a hair-bridge topology 
according to the present invention. The control signals for foe secondary rectifiers SRI 
and SR2 are determined by foe control signals for foe primary switches Vc (SI ) and Vc 
(S2), and by the rate of change of foe voltage V D in the bias winding. As previously 
described, under conditions when foe load Ro is heavy or normal foe rate of use of foe 
voltage is such mat the control signals for the synchronous rectifiers are enabled. 
Under conditions of light load R«, the synchronous rectifiers are disabled. 

In another preferred embodiment of foe invention, the power converter former 
comprises a connecting portion for coupling the power input portion to foe power 
output portion, wherein said connecting portion includes an inductor as part of said 
25 power output portion, wherein said bias winding is coupled in series with said inductor. 

The terras and expressions that have been employed in foe foregoing 
specification arc used as terms of description and not of limitation, and are not intended 
to exclude equivalents of the features shown and described or portions of them. The 
scope of foe invention is defined and limited only by foe claims that follow. 
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CLAIMS: 

1. A power converter for supplying an output power to a load, comprising: 
a magnetic storage element; 

a switch on a primary side of the magnetic storage element; 
a synchronous rectifier on a secondary side of the magnetic stora- 
ge element having a switching input, a switching output 
and a control input for enabling or disabling said synchro- 
nous rectifier from conducting current from said swit- 
ching input to said switching output; and 
a network wherein said switching input, said switching output 

and the load are connected together in a circuit, 
a bias winding in said circuit for producing a bias voltage repre- 
sentative of the output power; 
15 characterized in that said power converter comprises 

a control circuit for 

(a) detenniuing the rate of change of said bias voltage, 

<b) characterizing said rate of change, and 
(c) controlling said control input as a result of the characte- 
rization (b). 



20 



2. The power converter of claim 1, further comprising a power input por- 
tion and a power output portion for providing said output power, wherein said circuit is 
hi said power output portion, 
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3. The power converter of claim 2, further comprising a connecting portion 
for coupling said power tap* portion to said power output portion, wherein said con- 
necting portion includes an inductor as part of said power output portion, wherein said 
bias winding is coupled in series with said inductor. 

4. The power converter of claim 3, wherein said connecting portion inclu- 
des a transformer having a prim ary winding as part of said power input portion and a se- 
condary winding which Includes said inductor. 

5. The power converter of claim 1, wherein said control circuit is adapted 
so that the determination (a) includes comparing said bias voltage at a selected time re- 

10 lattve to a selected starting value of said bias voltage, and so that the characterization 0» 
includes comparing the change in said bias voltage in (a) to a reference. 

6 The power converter of claim 2, wherein said control circuit is adapted 
so that the determination (a) includes comparing said bias voltage at a selected time re- 
lative to a selected starting value of said bias voltage, and so that the characterization 0» 
15 includes comparing the change in said biaa voltage Ux (a) to a reference. 

7. The power converter of claim 3, whereto said control circuit is adapted 
so that the determination (a) includes comparing said bias voltage at a selected time re- 
lative to a selected starting value of said bias voltage, and so that the characterization (b) 
includes comparing the change in saidbias voltage in (a) to a reference. 
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g The power converter of claim 4, wherein said control circuit is adapted 
so that the determination (a) includes comparing said bias voltage at a selected time re- 
lative to a selected starting value of saidbias voltage, and so that me characterization (b) 
includes comparing the change in said bias voltage in (a) to a reference. 
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9. The power converter of claim 5, wherein said control circuit is adapted 
so that the determination (a) includes comparing said bias voltage at a selected time re- 
lative to a selected starting value of saidbias voltage, and so that the characterization (b) 
tacludes comparing the change in said bias voltage in (a) to a reference. 

5 10 The power converter of claim 5, wherein said characterization (b) mem- 

oes determining whether the rate of change is either high or low compared to said refe- 
rence. 

11 The power converter of claim 6, wherein said characterization (b) inclu- 
des determining whether the rate of change is either high or low compared to said refe- 

10 rence. 

12 The power converter of claim 7, wherein said characterization (b) inclu- 
des determining whether the rate of change is either high or low compared to said refe- 
rence. 

13 The power converter of claim 8, wherein said characterization (b) inclu- 
15 des determining whether the rate of change is either high or low compared to said refe- 

rence. 

14 The power converter of claim 9, wherein said characterization <b) inclu- 
des determining whether the rate of change is either high or low compared to said refe- 
rence. 

20 15. m a power converter, a method for supplying an output power to a load, 

comprising the steps of: 

providing a magnetic storage element; 
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providing a power input portion comprising a switch} 

providing a power output portion comprising a synchronous rectifier ha- 
ving a switching Input, a switching output and a control input for 
enabling or disabling said synchronous rectifier from conducting 
current from said switching input to said switching output, and a 
network wherein said switching input, said switching output and 
the load are connected together in a circuit; 

providing a bias voltage representative of the output power; 

characterized in that said method further comprises the steps of 

determining the rate of change of said bias voltage; 

characterizing said rate of change; and 

controlling said control input as a result of said step of characterizing. 

16 The method of claim 15, wherein said step of determining includes com- 
paring said bias voltage at a selected time relative to a selected starting value of said 
15 bias voltage, and wherein said step of characterizing includes comparing the change m 
said bias voltage in said step of determining to a reference. 

17, The method of claim 16, wherein said step of characterizing includes de- 
termlning whether the rate of change is either high or low compared to said reference. 
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